The study investigated the effect of calabash chalk on the uterus of adult female Wistar rats. The 15 female adult Wistar rats were randomly divided into groups A, B and C. Group A served as the control while groups B and C served as experimental groups. Their body weights were measured on a weekly basis throughout the experimental period. In addition to feed and water given to all groups, group A received distilled water only for 21 days, group B 40 mg/kg per body weight of non-salted calabash chalk for 21 days and group C 40 mg/kg per body weight of salted calabash chalk for 21 days. On the 22nd day the animals were sacrificed and their uterus harvested for histological studies. Data was analysed using one-way ANOVA and SPSS version 2.0. The body weight of animals in group B was significantly reduced (P<0.05) when compared to control group. The histological findings of the uterus revealed endometrial hyperplasia and presence of inflammatory cells in the group treated with non-salted calabash chalk and epithelial metaplasia coupled with endometrial hyperplasia in the group treated with salted calabash chalk. These hyperplastic and metaplastic effect could be attributed to the presence of lead in calabash chalk. Calabash chalk could cause histological changes in the uterus. Thus, prolonged or regular consumption of calabash chalk should be discouraged as it has been shown to have negative effect.
Introduction
Calabash chalk is a type of geophagic material that is traditionally consumed by people (especially pregnant women) as a remedy to morning sickness, nausea and for pleasure [1] . It is also used as facial powder and as an antiperspirant when grounded [2] . Calabash chalk comes in a variety of forms such as powders, moulded shapes and blocks. It exists as two types; salted and non-salted. Calabash chalk is also known as calabar stone; in Nigeria it is known as Nzu by the Ibos, Ndom by the Efik/Ibibios and Ulo in some parts of Bini [3] . In addition it is also known as La Craie or Argile in French, Shilè in Ghana and Mabele by the Lingala speaking people of Congo [4] .
The practice of eating earth, including soil and chalk is known as Geophagia [5] . Geophagia is practiced for various reasons including religious beliefs, medicinal purposes, or as part of a regular diet [6] . It is a common practice in Nigeria and some sub-Saharan African countries. According to Abrahams [7] , when geophagic materials come in contact with the digestive fluids they have the potential of releasing clinical or sub-clinical toxic effects on the individual.
Calabash chalk majorly constitutes aluminium silicate hydroxide (Al2Si2O5(OH)4) which comes from the kaolin clay group, making Al2Si2O5(OH)4 a standard formula for calabash chalk [8] . Calabash chalk also consists of metalloids and metals like lead; which forms a high percentage of its constituent, arsenic, iron, aluminium, potassium, zinc, titanium, manganese, barium, chromium, copper, nickel, rubidium and tin respectively [9] .
The concentration of lead in calabash chalk has been reported to be approximately 40 mg/kg which is higher than the approved dietary concentration [4, 10] . Exposure to higher levels of lead can cause problems in pregnancy as well as learning and behavioural problems in young children [11, 12] . Previous reports have shown that calabash chalk causes ovarian follicle atresia, vacuolation and necrosis [13] , fragmentation of the liver parenchymal cells and dilatation of hepatic sinusoids [14] , demineralization of the femur bone and alteration in growth rate [15] . Further research also showed calabash chalk to cause enlargement of the spleen [16] , oedema and haemorrhage in the stomach mucosa, koilocytic and hyperkeratosis changes in the mucosa of the oesophagus [8] . Based on this background that this research was carried out so as to ascertain the effect this chalk has on the uterus which serves as the conduit for reproduction.
Material and methods

Experimental animals
A total of 15 adult female Wistar rats weighing between 190 and 250 g were procured and bred from/in the animal house of the Department of Anatomy, Gregory University, Uturu. They were fed with feed and water ad libitum and were allowed to acclimatize for a period of two weeks before commencement of treatment. Ethical approval was sort and approved by the ethical committee of the College for animal care and use, Gregory University, Uturu which is in compliance with the National regulation for animal research.
Preparation and administration of the solution
Two forms of calabash chalks (salted and unsalted) were crushed into powdered form and 2 g of each powder was dissolved in 200 ml of distilled water giving a concentration of 10 mg/ml. It was then filtered with filter paper to remove debris in the solution. 40 mg/kg body weight equivalent of the chalk solution was administered to the experimental animals using an oral cannula. The solution was administered once daily between the hours of 10 am -2.30 pm for a period of 21 days.
Experimental protocol
The fifteen adult female Wistar rats were randomly divided into 3 groups of five animals each, designated as groups A, B and C. Group A served as the control group and received distilled water only, Group B received 40 mg/kg body weight of Non-salted calabash chalk daily for 21 days and Group C received 40 mg/kg body weight of Salted calabash chalk daily for 21 days. After the twenty first day, the animals from various groups were weighed and their weight recorded. Twenty four hours after last administration the animals were anaesthetized by chloroform inhalation and dissected through the abdominopelvic region. The uterus was harvested and fixed in 10 % formal saline for histological examination.
Histopathological analysis
The uterus from the control and treated animals were fixed in 10 % formal saline. The tissues were processed by passing them through ascending grades of alcohol. It was then cleared in xylene after which embedding in paraffin wax was carried out. Rotatory microtome was used to obtain tissue sections of 3-5 μm thick. The sections were deparaffinised, hydrated and stained using haematoxylin and eosin (H&E) dye. The sections were then mounted using neutral dibutylphthalate xylene (DPX) medium for microscopic examination at x40 magnification.
Statistical analysis
Data was analysed using Statistical Package for Social Sciences (SPSS) software (V20, USA). The results were presented as Mean ± standard error of mean (SEM). One way Analysis of Variance (ANOVA) was used to determine the significance of difference in the means of all parameters. Dunnett post-hoc multiple comparison procedure was done for comparisons between treated groups and control. The results were considered statistically significant at p<0.05 level of significance.
Result and discussion
The mean body weight change of the rats in Group B (Non-salted calabash chalk) which were administered 40 mg/kg body weight of the chalk suspension was significantly (P<0.05) lower when compared to the control Group A ( Table 1) . The rats in group C also showed reduction in body weight change, however, it was not significant (P>0.05) compared to the control group A. Calabash chalk has been reported to contain several adverse effects known to be detrimental to health. Pregnant and non-pregnant women have a predilection for consuming it especially in Nigeria and other sub-Saharan African countries [4] . Thus, this study evaluated the effects of calabash chalks (Salted and Non-salted) on the uterus of adult female Wistar rats.
The increase in body weight of animals in control group could be physiological as the animals were only exposed to water and feed throughout the experiment. The reduction in body weight could be due to the disruption in the absorption of nutrient by the chalk, since it contains Kaolin which has been reported to coat the lining of the gastrointestinal tract [7] . This coating prevents the absorption of beneficial nutrients which results to poor nutrition and loss of weight. This is in line with Oyewopo et al. [13] who reported a reduction in weight in the treated group when compared to control.
The histological changes observed in the uterus could be as a result of the presence of lead in calabash chalk. Metaplasia can lead to cancer if there are complications. This is in line with Nakade et al. [17] who reported the adverse effect of lead on the reproductive system (uterus) which caused chronic endometriosis with sloughing of the epithelial lining and severe vacuolar degeneration in the lining of endometrial cells.
Conclusion
Calabash chalk showed histopathological changes in the uterus of the rats. This study has demonstrated the negative effects calabash chalk has on the uterus of adult female Wistar rats of which their tissues are similar to that of human. The findings of this study suggest that calabash chalk may alter growth rate and cause histological changes to the uterus and could be detrimental to the reproductive system and health. This research will help create awareness on the risks involved in the consumption of calabash chalk. Women especially of reproductive age should be discouraged from consuming this substance.
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